Influenza is a contagious, acute respiratory disease caused by influenza viruses and has 3 caused substantial human morbidity and mortality over the past century (24, 27 human population. These infections were characterized by unusually high rates of severe 8 respiratory disease and mortality among young patients (8, 18) . Various genetic shifts 9 have occurred in these viruses, allowing them to evade the host protective effects of 10 specific anti-hemagglutinin (HA) or anti-neuraminidase (NA) antibodies (27) . Therefore, 11 host innate immunity in the early phase of infection, which includes a variety of 12 pattern-recognition molecules, inflammatory cytokines, and immune cells such as 13 macrophages and natural killer (NK) cells, plays a critical role in host defense.
14 15 NK cells are bone marrow-derived, large, granular lymphocytes and are key effector cells 16 in innate immunity for host defense against invading infectious pathogens and malignant 17 transformation through cytolytic activity and production of cytokines such as interferon 18 (IFN)-γ (10, 28, 42, 51 Preparation of influenza pseudotyped particles and coculture with NK cells. 13 Influenza pps were generated as described previously (31, 58, 59 ). Briefly, influenza pps 14 were produced using a retrovirus-based pseudotype system via the expression of 15 influenza HA, NA, Gag-pol, and the GFP reporter gene in a 293T cell expression system. 16 17 We took the following measures on the quality control on pps preparations. Saint Louis, MO). (Fig. 1) . Interestingly, differential regulation of CD69 expression was 3 detected in heterogeneous NK cells (Fig.1A, B were confirmed at the early stages of infection (16, 37, 49) . After confirmed the NK cell 4 activation by influenza pps, we then detected these two main functions of NK cells. subset of NK cells ( Fig. 2A and 2C ). Whereas incubation with pps stimulated a little 15 increase of CD107a expression on the CD56 bright cells, as compared with mock NK cells, 16 there were no significant differences, regardless of the virus HAU dose (Fig. 2B ). H5N1pp-stimulated NK cells showed significantly higher cytotoxic activity (n=6, P<0.01) 16 than those stimulated by H1N1-2009pps at different ratios of E/T (Fig. 2E ). TNF-α, and IL-17a were less than 20 pg/mL, the IL-10 level was much lower, and IFN-γ 7 was not detected (data not shown). All pps upregulated IFN-γ production by NK cells (Fig. 3) . Consistent with the above NK CD107a expression and cytokine production were also examined after being blocked by 6 anti-NKp46. Interestingly, although these markers were all displayed downregulation in 7 different extent, there were no significant differences as compared with those of NKp46 8 unblocked NK cells (supplementary Fig. 3 and 4) . upregulated on both CD56 bright and CD56 dim cells (Fig.1) , although the CD69 expression 15 level was much higher on CD56 dim cells than on CD56 bright cells (Fig. 1B and 1C) . 16 However, the change of NKp46 was only detected on CD56 dim subset cells (Fig. 4) . 17 Additionally, functional activation is initiated by overnight pps stimulation ( Fig. 2 and 3) 18 including upregulation of CD107a preferentially in the CD56 dim population ( Fig. 2A-C has yet to be determined. 
